COX2 activity promotes organic osmolyte accumulation and adaptation of renal medullary interstitial cells to hypertonic stress.
The mechanism by which COX2 inhibition decreases renal cell survival is poorly understood. In the present study we examined the effect of COX2 activity on organic osmolyte accumulation in renal medulla and in cultured mouse renal medullary interstitial cells (MMICs) and its role in facilitating cell survival. Hypertonicity increased accumulation of the organic osmolytes inositol, sorbitol, and betaine in cultured mouse medullary interstitial cells. Pretreatment of MMICs with a COX2-specific inhibitor (SC58236, 10 micromol/liter) dramatically reduced osmolyte accumulation (by 79 +/- 9, 57 +/- 12, and 96 +/- 10% for inositol, sorbitol, and betaine respectively, p < 0.05). Similarly, 24 h of dehydration increased inner medullary inositol, sorbitol, and betaine concentrations in vivo by 85 +/- 10, 197 +/- 28, and 190 +/- 24 pmol/microg of protein, respectively, but this increase was also blunted (by 100 +/- 5, 66 +/- 15, and 81 +/- 9% for inositol, sorbitol, and betaine, respectively, p < 0.05) by pretreatment with an oral COX2 inhibitor. Dehydrated COX2-/- mice also exhibited an impressive defect in sorbitol accumulation (88 +/- 9% less than wild type, p < 0.05) after dehydration. COX2 inhibition (COX2 inhibitor-treated or COX2-/- MMICs) dramatically reduced the expression of organic osmolyte uptake mechanisms including betaine (BGT1) and sodium-myo-inositol transporter and aldose reductase mRNA expression under hypertonic conditions. Importantly, preincubation of COX2 inhibitor-treated MMICs with organic osmolytes restored their ability to survive hypertonic stress. In conclusion, osmolyte accumulation in the kidney inner medulla is dependent on COX2 activity, and providing exogenous osmolytes reverses COX2-induced cell death. These findings may have implications for the pathogenesis of analgesic nephropathy.